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(54) Improved hardened aircraft unit load device. 

(57) A hardened load carrying device (10,100,150) 
includes a unitarily constructed container for 
holding the load. The container (10,100,150) has 
an opening (14,106) which is partially bordered 
by a slot (40,136) that includes opposed 
crooked thumbs (46,48) which project into the 
channel of the slot (40). A door (28,112) for 
covering the opening (14,106) of the container 
has a pair of opposed crooked fingers (46,48) 
which are attached along part of the edge of the 
door to establish a bite. To enclose the load in 
the container (10,100,150) the bite of the door 
(28,112) is slidingly received into the slot bor- 
dering (40) the opening to cover the opening 
and engage the crooked fingers (46,48) of the 
door (28,112) with the crooked thumbs 
(58a,58b) of the slot In an alternate embodh 
ment the crooked thumbs of the slot are rep- 
laced by opposed lips which extend inwardly to 
establish a T-shaped or rounded slot (40b), and 
the crooked fingers and the door are replaced 
by a flange (61) which is slidingly received into 
the T-shaped or rounded slot Any joints which 
are established between panels (152,154,156) of 
the container (150) are reinforced using a dou- 
ble thickness of material. Further, the panels 
can include reinforcing fibers (160,166,168) 
which extend from one panel to another with 
the fibers oriented substantially parallel to the 
joint (158,160,162) between the panels. In res- 
ponse to an explosive blast inside the container 
(10,100,150), the bite (44) on the door (28) inter- 
locks with the slot (40) on the container 
(10,100,150) to grip the bite (44) with the slot 
(40). Together, this action and the reinforced 
joints (158,160,162) with reinforcing fibers (160) 
resist a rupturing of the load carrying device. 
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FIELD OF THE INVENTION 

The present invention pertains to load carrying 
containers. More particularly, the present invention 
pertains to load carrying containers which will resist 
the blast effect of an explosive detonation inside the 
container. The present invention is particularly, but 
not exclusively, useful as a container for carrying lug- 
gage and other cargo during transport by aircraft. 

BACKGROUND OF THE INVENTION 

It is an unfortunate fact that terrorists often at- 
tempt to influence the course of political events 
through the use of violence. One infamous means for 
implementing these violent actions is by strategically 
placing bombs where they will cause the greatest 
devastation and have the greatest political impact. 
Indeed, bombs almost seem to be a terrorist weapon 
of choice. As is well known, terrorist targets are typi- 
cally chosen on the basis of their vulnerability to such 
attack and are frequently, if not purposefully, select- 
ed without regard for human life. Crowds of people 
can, therefore, be an attractive terrorist target due to 
the intense public reaction that mass murder will pro- 
voke. Further, vehicles are attractive targets because 
they are compact and will almost always contain peo- 
ple when they are being operated. Aircraft effectively 
combine these attractions. 

Despite extremely tight security procedures, and 
the use of sophisticated explosive detecting electron- 
ic equipment it happens that bombs have still found 
their way aboard aircraft Typically, it has happened 
that bombs have been found hidden in passenger lug- 
gage or in parcels which are stored and carried in the 
cargo compartment of an aircraft There is, of course, 
a limit to the size of bomb which can be relatively easi- 
ly detected. Consequently, one strategy is to recog- 
nize that small bombs may not always be detected 
and then plan on ways in which to reduce the damage 
which can be caused by a small bomb. 

Within the airline industry it is a standard practice 
to compartmentalize the cargo which is to be carried 
on board the larger aircraft. This is done by separating 
the cargo into separate units and placing these units 
of cargo into individual containers which are common- 
ly referred to as unit load devices (ULDs). Because of 
regulatory requirements, as well as practical consid- 
erations, the shape, size and weight of a ULD for each 
type aircraft has been pretty much standardized. 
Consequently, in order to design a ULD which will 
meet the standard requirements of the industry, and 
still effectively withstand a substantially large blast 
from an explosion in the cargo held within the ULD, 
these limitations need to be considered. 

Typically, ULDs are shaped as boxes which can 
include appropriately sloped surfaces that conform 



placed in the aircraft's cargo compartment Essential- 
ly, the container is made of several panels which are 
joined together to form the ULD. Additionally,- each 
ULD has a door or an access hatch which allows it to 

5 be opened for placing cargo in the ULD or for remov- 
ing cargo from the ULD. 

From studies which have been conducted to de- 
termine how a standard ULD will react to an internal 
explosion, it is known that the panels which form the 

10 container of the ULD will tend to bulge out wardly from 
the blast. Further, it is known that panels are relatively 
strong in structurally resisting the tensile stresses 
which are directed in the plane of the panel. Stated 
differently, panels are relatively effective in resisting 

15 rupture. On the other hand, stress analysis shows 
that the highest stress concentrations which result 
from an explosion within the ULD occur at the joints 
and around the door or hatch which covers the open- 
ing into the ULD. One obvious means for providing a 

20 hardened ULD is to simply add more material at the 
points where the highest stress concentrations occur. 
It is preferable, however, to avoid this additional 
weight Instead, though some reinforcing material 
may be selectively used, the present invention recog- 

25 nizes that a proper design for the components of the 
ULD, and a proper design for the interaction of these 
components, are effective in helping solve the pre- 
sently existing problems. 

In light of the above it is an object of the present 

30 invention to provide a hardened load carrying device 
for use in transporting cargo on aircraft which is able 
to resist internal blasts without rupturing. Another ob- 
ject of the present invention is to provide a hardened 
load carrying device which selectively incorporates 

35 reinforcing material at the points where an internal ex- 
plosion generates the highest stress concentrations 
in the device. Yet another object of the present inven- 
tion is to provide a hardened load carrying device 
which meets the regulatory standards for the use of 

40 such devices in air transport operations. Still another 
object of the present invention is to provide a hard- 
ened load carrying device which allows relative easy 
access into the device through an opening which can 
be effectively covered without compromising the ef- 

45 f icacy of the device. Another object of the present in- 
vention is to provide a hardened load carrying device 
which is easy to use, relatively easy to manufacture, 
and comparatively cost effective. 

so SUMMARY OF THE INVENTION 

In accordance with the present invention, a hard- 
ened load carrying device for holding luggage and 
cargo during air transport includes a container which 
55 is formed by a plurality of panels. Preferably, the pan- 
els are substantially flat and are formed with addition- 
al material at their peripheries. For purposes of the 



3 EPO 

respective peripheries to form a box-like container of 
unitary construction which has reinforced joints. 

The container is formed with an opening through 
which luggage and cargo can be placed in, or re- 
moved from, the container, and a slot borders at least 
part of the opening. The slot itself is formed with a 
channel which has a pair of opposed and substantially 
parallel rims. Each of the rims has a lip which extends 
over part of the channel and each lip has a protrusion 
which projects part way into the channel. Together, 
these lips and their associated protrusions establish 
a pair of opposed crooked thumbs for the slot. As so 
positioned in the channel, a slit is created between 
the thumbs. 

A door for covering the opening of the container, 
and for holding luggage or cargo in the container, in- 
cludes a bite which is formed along portions of the 
edge of door. This bite includes a flange which is at- 
tached substantially perpendicular to the edge of the 
door panel and which projects therefrom in opposed 
directions. Further, the flange has a pair of exten- 
sions, each of which are on opposite sides of the door 
panel and which are oriented substantially parallel to 
the door panel. The extensions thus overlap the door 
panel to establish a pair of opposed crooked fingers. 

As intended for the present invention, the slot bor- 
dering the opening of the container is dimensioned to 
slidably receive the bite of the door. Thus, the door 
can be engaged with the container to cover the open- 
ing and enclose the load in the container. Importantly, 
due to the interlocking relationship between the 
crooked thumbs of the slot and the crooked fingers of 
the bite, the slot grips the bite in response to an ex- 
plosive blast within said container to resist rupturing 
of the device. 

Preferably, the hardened load carrying device is 
made of a blast resistive material, such as an epoxy 
or resin SPECTRA composite. Further, the container 
of the device is preferably of unitary construction and 
any additional strengthening material which may be 
needed is used selectively and only at points where 
relatively high stress concentrations are anticipated. 

In an alternate embodiment of the present inven- 
tion, the crooked thumbs of the slot on the container 
and the crooked fingers of the bite on the door are re- 
placed with other interlocking structures. Specifical- 
ly, the protrusions from the lips in the slot which 
formed the crooked thumbs are eliminated. Thus, for 
this alternate embodiment the slot is substantially a 
T-shaped channel. Further, the flanges at the edge of 
the door remain, but the extensions from these flang- 
es which formed the crooked fingers are eliminated. 
With this structure, the flanges are slidingly received 
in a cooperative T-shaped slot to interlock the door 
with the container. 

More specifically, for the alternate embodiment 
of the hardened unit load device of the present inven- 
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one side of the door acts as a rail. Additionally, one 
panel of the device is formed with a cradle to receive 
and hold the rail. Also, the cradle has a slit for receiv- 
ing the door panel therethrough. Thus, as the door 
5 panel is passed through the slit to cover the opening, 
the load is enclosed in the compartment of the con- 
tainer, and at least part of the rail is positioned in the 
cradle for engagement with the cradle to resist ruptur- 
ing of the device in the event of an explosive blast in- 
fo side the compartment. 

For both the preferred and the alternate embodi- 
ments of the present invention, the container can be 
further reinforced by using panels for the device 
which include a plurality of substantially parallel f ib- 
15 ers. The fibers are aligned and oriented in the panels 
to cross perpendicular to the joints which are estab- 
lished at the intersection of the panels. 

In all important respects the preferred embodi- 
ment and the alternate embodiment are substantially 
20 equivalent It is also to be noted that for either embodi- 
ment of the present invention the door can be made 
to engage the container through the center panel of 
the container (i.e. slide horizontally) rather than 
through the top or overhead panel (i.e. slide vertical- 
25 ly). 

The novel features of this invention, as well as 
the invention itself, both as to its structure and its op- 
eration will be best understood from the accompany- 
ing drawings, taken in conjunction with the accompa- 
30 nying description, in which similar reference charac- 
ters refer to similar parts, and in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 Figure 1 is a perspective view of the hardened 

load carrying device of the present invention; 
Figure 2 is a perspective view of a door for the 
hardened load carry device shown in Figure 1; 
Figure 3 is a cross-sectional view of a preferred 

40 embodiment of the device as seen along the line 

3- 3 in Figure 1 with portions of the device re- 
moved for compactness and clarity in the Figure; 
Figure 3A is a cross-sectional view of an alternate 
embodiment of the device as seen along the line 

45 3-3 in Figure 1 with portions of the device re- 

moved for compactness and clarity in the Figure; 
Figure 4 is a cross-sectional view of a preferred 
embodiment of the device as seen along the line 

4- 4 in Figure 1 with portions of the device re- 
so moved for compactness and clarity in the Figure; 

Figure 4A is a cross-sectional view of an alternate 
embodiment of the device as seen along the line 
4-4 in Figure 1 with portions of the device re- 
moved for compactness and clarity in the Figure; 
55 Figure 5 is a cross sectional view of an alternate 

embodiment for a joint of the device as seen 
along the line 5-5 in Figure 1 with portions re- 

mn\/oH for /Mstrifrv 
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Figure 6 is a perspective view of an alternate em- 
bodiment of the hardened load carrying device of 
the present invention; 

Figure 7 is a perspective view of the door of the 
alternate embodiment of the hardened load car- 
rying device of the present invention; 
Figure 8 is a cross-sectional view of the alternate 
embodiment of the present invention as seen 
along the line 8-8 in Figure 6 with portions elim- 
inated for clarity; and 

Figure 9 is a perspective view of the present in- 
vention with portions broken away to show the 
placement of reinforcing fibers in the panels of 
the container. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring initially to Figure 1, the hardened unit 
load device (HULD) of the present invention is shown 
and is generally designated 10. As seen in Figure 1, 
HULD 10 includes a container 12 which is formed with 
an opening 14. Although the actual size and config- 
uration of the HULD 10 can be varied to meet speci- 
fied space requirements, the particular configuration 
shown in Figure 1 is readily adaptable for use with 
most aircraft This HULD 10 has a box-like shaped 
container 12 that is made using a plurality of substan- 
tially flat panels. For HULD 10, the top panel 18, cen- 
ter panel 20, front panel 22, and sloped panel 24 are 
exemplary. These, and the other panels which are 
necessary to create container 12, are connected to 
each other at joints 26 a,b,c etc. along their respective 
peripheries where the panels intersect each other. 
Further, front panel 22 is shown with two doors, the 
door 16 and a second door 28. 

Importantly, the material used for the construc- 
tion of container 12, and the doors 16, 28, should ex- 
hibit a very high strength to weight ratio and offer high 
impact strength, thermal stability, chemical resis- 
tance and relatively low flammability and off-gas 
emissions. Such a material is commercially available 
and is marketed under product names KEVLAR or 
SPECTRA. Preferably, the SPECTRA material used 
for HULD 1 0 is provided as a reinforced epoxy or resin 
SPECTRA laminate which can be molded to establish 
a container 1 2 having a unit body structure. (Tests in- 
dicate that many layers (perhaps as many as twelve 
to twenty five layers, depending on the particular 
weave) of SPECTRA fabric may be required to with- 
stand a bomb which cannot be easily detected. These 
tests also indicate that a HULD 10 capable of with- 
standing such a blast would have a tare weight at the 
upper end of the range of standard un hardened ULDs. 
Containers 12 having lower tare weights will, of 
course, be less tolerant to blasts. 

Figure 2 shows that the edge 30 of door 28 in- 
clude* a hite 3? which evtenrts around the edae 30 of 



door 28. The bottom edge 34 of door 28, however, is 
not formed with the bite 32. Additionally, an overlap 
36 is formed along the bite 32 at the top of door 28, 
and the door 28 is provided with a device, such as the 

5 handle 38, which allows the door 28 to be manipulat- 
ed. Returning for the moment to Figure 1, there it will 
be seen that the opening 14 is partially bordered by 
a slot 40 and a detent 42. The interaction between the 
edge 30 and bite 32 of door 16, or door 28, and the 

10 slot 40 and detent 42 which border the opening 1 4 will 
be best appreciated with reference to Figures 3 and 
4. 

The door 28 shown in Figure 3, and its interaction 
with the container 12, is representative of other sim- 

15 ilar structure disclosed for HULD 10 of the present in- 
vention. Specifically, Figure 3 shows that the bite 32 
includes a flange 44 which is integrally attached to the 
edge 30 of door 28. The flange 44 is oriented substan- 
tially perpendicular to the plane of the door panel 28 

20 and extends in opposite directions from the edge 30. 
Extensions 46 and 48 are integrally attached to the 
flange 44, as shown, and each extension 46,48 is ori- 
ented substantially parallel to the door panel 28. With 
this structure, the bite 32 is seen to include a pair of 

25 oppositely disposed crooked fingers 50a and 50b. For 
clarity, the crooked fingers 50a and 50b are identified 
in Figure 3 as being formed as part of the door panel 
16. As this interchangeability suggests, it is to be un- 
derstood that the bite 32 on door 16 and the bite 32 

30 of door 28 are substantially similar. 

Still referring to Figure 3, it can be seen that the 
slot 40 which borders an opening into the container 1 2 
(e.g. opening 14) is formed to include a channel 52. 
The channel 52 has a pair of opposed rims 54a and 

35 54b, and also has a pair of lips 56a and 56b which re- 
spectively extend out and over the channel 52 from 
the rims 54a and 54b. The protrusions 58a and 58b 
project part way into the channel 52, respectively 
from the lips 56a and 56b substantially as shown in 

40 Figure 3, to establish a pair of opposed crooked 
thumbs 60a and 60b for the slot 40. With this struc- 
ture, a slit 62 is established between the thumbs 60a 
and 60b. 

The cooperation between the bite 32 and the slot 
45 40 is perhaps best appreciated by cross referencing 
Figures 3 and 4. When making this cross reference, 
it is to be appreciated that the door 16 and 28 are sub- 
stantially similar, as are the openings which they re- 
spectively cover. In figure 3 it can be appreciated that 
so the bite 32 on door 28 slidingly engages with the slot 
40 which borders the opening into the container 12. 
More specifically, the fingers 50a and 50b of bite 32 
interlock with the thumbs 60a and 60b of slot 40. Fur- 
ther, in Figure 4 it will be seen that similar structure 
55 causes fingers 50a and 50b to interlock with thumbs 
60a and 60b at the top of door 28 when the door 28 
is fully engaged with the container 12 to completely 
cover the ODenina with the door 28. 
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Referring now to Figures 3Aand 4A f an alternate 
embodiment for the door 28 is shown. Specifically, for 
the embodiment of door 28 shown in Figures 3A and 
4A, there is a rounded flange 61 which extends along 
the edges of the door. In Figure 3A, this rounded edge 
61 is shown as a bulb-shaped member in its cross 
section. The cooperation of structure between the 
door 28 of the alternate embodiment and the front 
panel 22 is perhaps best appreciated by cross refer- 
encing Figures 3Aand 4A. In Figure 3A it can be seen 
that the rounded flange 61 on door 28 slidingly engag- 
es with the slot 40b which borders the opening into the 
container 12. Note, however, that unlike before, the 
slot 40 is without any crooked thumbs 60. Further, in 
Figure 4A it will be seen that similar structure causes 
a rail 63 at the top of door 28 to rest in a cradle 65 
when the door 28 is fully engaged with the container 
12. Thus, the container is closed and the door 28, in 
cooperation with top panel 18, rear panel 67, bottom 
panel 69 and the side panels 22 (not shown in Fig. 3A) 
will completely enclose the load. 

As shown in Figures 2 and 4, the bottom 34 of 
door 28 is not formed with a bite 32. Instead, the edge 
30 is left exposed at the bottom 34 of door 28. Further, 
the bottom 64 of the opening which is covered by door 
28 is not formed with a slot 40. Instead, the bottom 64, 
for all embodiments of the present invention, is 
formed with a detent 42. Accordingly, as shown in Fig- 
ure 4, when door 28 is fully engaged with the contain- 
er 12 to completely cover the opening, edge 30 at the 
bottom 34 of door 28 is inserted into the detent 42 at 
the bottom 64 of the opening. Additionally, when door 
28 is fully engaged with the container 12, the overlap 
36 rests against the outer surface of top panel 18. 

The joints 26, which are established at the inter- 
sections of the panels that form container 12, are all 
reinforced in a manner similar to the structure shown 
in Figure 3 for individual joint 26e. This reinforcing is 
accomplished by providing additional material in the 
areas 66a and 66b that are adjacent to the bend in the 
joint 26e. For purposes of the present invention, the 
thickness of the areas 66a and 66b around joint 26e 
is approximately twice the thickness of the remainder 
of the panels. This is done to satisfy structural stress 
analysis which indicate that the blast from an explo- 
sive which is detonated inside the container 12 will 
cause high stress concentrations around the joints 
26. Additional strength can also be provided around 
the openings (e.g. opening 14) by establishing cross 
braces 68a, 68b, 68c and 68d, substantially as shown 
in Figures 3 and 4. In an alternate embodiment for the 
joints 26, e.g. joint 26e shown in Figure 5, the joint 26 
is not integral. Instead, and end plate 70 is used to join 
the abutting panels. As shown, the areas 66a and 66b 
again have a thickness which is approximately twice 
that for the rest of their respective panel and the en- 
d pi ate 70 has a thickness which is approximately 
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this embodiment, fasteners well known in the perti- 
nent art, such as the rivets 72a and 72b, hold the en- 
dplate 70 against the areas 66 of the panels to estab- 
lish the joints 26. 

5 Figure 3 also indicates that the interior of contain- 

er 12 can be covered with a crushable foam liner 74. 
Though liner 74 is shown covering only a portion of 
the interior of the container 12, it is to be understood 
that the entire interior surface of container 1 2, as well 

10 as the inside surfaces of the doors 1 6 and 28, can be 
covered with the liner 74. As intended for use with 
HULD 10, liner 74 can be made of any suitable mate- 
rial which will crush in response to an explosive blast 
and thereby absorb energy that would otherwise be 

15 directly imparted to the structural panels of the con- 
tainer 12. Additionally, if venting is provided for HULD 
10, the crushable liner 74 will help mitigate the blast 
load which is felt by the interior of the container 12. 
As is well known to the skilled artisan, proper 

20 venting can be incorporated into the design of con- 
tainer 12 to appropriately reduce the effect of the 
blast. The particular size and location of vents for the 
container 1 2 are a matter of design choice and can be 
varied according to the desires of the manufacturer. 

25 Regardless whether container 12 is vented, if it does 
not rupture from an internal explosion, the aggregate 
effect of a blast will be minimized both inside and out- 
side the container 12 and, in most cases, the resultant 
damage can be effectively controlled. 

30 As envisioned for the HULD 1 0 of the present in- 

vention, in the event an explosive device (not shown) 
is somehow positioned inside the HULD 10, an explo- 
sion of this device will be stifled by the HULD 10. This 
is so for several reasons. Firstly, the* resin or epoxy 

35 SPECTRA composite material preferably used in the 
manufacture of the HULD 10, has superior strength 
characteristics. Additionally, SPECTRA is known to 
be an effective material for resisting puncture or rup- 
ture. Secondly, as mentioned above, the use of a 

40 crushable liner 74 has some obvious advantages for 
reducing the impact of the blast. Thirdly, and very im- 
portantly, the structural design of the HULD 10 for the 
interaction between the doors 1 6 and 28, and the con- 
tainer 1 2 causes these structures to cooperatively re- 

45 sist an internal blast. 

In order to appreciate the interaction of the doors 
16, 28 with the container 12, consider the effect of a 
blast inside the container 12. Such a blast will create 
pressure against the doors 16, 28 and tend to force 

50 them outwardly. Consequently, the doors 16, 28 will 
bulge and the edges 30 at the top and bottom of the 
doors 16, 28 will be drawn toward each other. Simi- 
larly, the edges 30 along the sides of the doors 16, 28 
will be drawn toward each other. When this happens, 

55 the bite 32 along the edge 30 of the doors 16, 28 will 
be driven into the slot 40. This causes the bite 32 to 
grip with the slot 40. The overall result is that the re- 
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reduce the possibility of a blow out of the doors 16, 
28 or an unacceptable rupture at the interface be- 
tween the doors 16, 28 and the respective openings 
which they cover. 

An alternate embodiment for the hardened unit 
load device of the present invention is shown in Figure 
6 and is generally designated 100. As shown, the de- 
vice 100 includes a container 102 that is formed with 
an opening 104 through which articles, packages and 
luggage (not shown) can be placed in the container 
102. Also, Figure 6 shows that the opening 104 of con- 
tainer 102 can be covered by a door 106. In a slightly 
different arrangement than was previously disclosed 
above for the container 12, the door 106 is engage- 
able with the container 102 to slide over the opening 
104 from the direction of the center panel 108 (i.e. 
slide horizontally), rather than from the direction of 
the top panel 110 (i.e. slide vertically). In most all 
other important respects, the construction of the con- 
tainer 102 is substantially similar to the construction 
of the container 12. Specifically, the panel structure 
and the joint structure for the device 100 are the same 
as for the device 10. The interlock between the door 
1 06 and the container 1 02, however, is modified from 
what was previously disclosed for the engaging struc- 
ture between the container 12 and the doors 16,28. 

In order to appreciate the structural cooperation 
between the door 106 and the container 102, first 
consider the door 1 06. As shown in Figure 7, door 1 06 
includes a panel 112 which is similar to the panels 
which are used in the manufacture of the container 12 
or the container 102. Further, the panel 112 has an 
edge 114 and a flange 116 is attached along parts of 
the edge 114 substantially as shown. The flange 116 
may, of course, be integral with the panel 112. As can 
be appreciated by reference to Figure 7, the combin- 
ation of flange 116and panel 112 forms a substantial- 
ly T-shaped structure. A handle 118 may be provided 
assist an operator in the engagement of the door 106 
with the container 102. 

The actual engagement of the door 106 with the 
container 102 will, perhaps, be best appreciated with 
reference to Figure 8. There it will be seen that a bot- 
tom panel 120 of the container 102 is formed with a 
T-shaped slot 122. Specifically, the slot 122 is a 
space which includes an open channel 124 and a slit 
126. More specifically, the bottom panel 120 includes 
a pair of opposed rims 128 and 130 which extend sub- 
stantially perpendicular from the plane of the panel 
108. Also, a lip 132 and a lip 134 respectively extend 
from the lips 128 and 130 toward each other to form 
the T-shaped slot 122. Importantly, the dimensions of 
T-shaped slot 122 are such that they allow flange 116 
to be slidingly received into the channel 124 of slot 
122, and they allow the panel 112 of door 106 to pass 
through the slit 126 of slot 122. Figure 8 also shows 
that top panel 110 of container 100 has a T-shaped 

slot 136 which is similar in structure tn the slot 1?fv 



Referring back to Figure 7 it will be seen that the 
panel 112 of door 106 is formed with a flap 138. For 
the present invention, it is intended that the flap 138 
extend behind front panel portion 140 (shown in Fig- 

5 ure 6) when the door 1 06 is closed onto container 1 02. 
Also, it is to be appreciated that, when door 106 is 
closed, the surface 142 on that portion of flange 116 
which is opposite flap 138 will abut against center 
panel 108. Thus, panel 112 will resist an explosive 

10 blast within the container 1 02 through the interaction 
of flange 116 with slot 136 in top panel 110, the inter- 
action of flange 116 with slot 1 22 in bottom panel 112, 
the abutment of flange 116 against center panel 108 
and the abutment of flap 1 38 against front panel por- 
ts tion 140. 

For the operation of the container 100, the door 
106 can easily slide horizontally (i.e. perpendicularly 
to the center panel 108) to allow the operator access 
into the container 100. Once door 106 is closed the 

20 device 100 will resist the effect of an explosive blast 
within the container 102 through the various cooper- 
ations of structure described above. 

Additional reinforcement of the hardened unit 
load carrying device of the present invention is pos- 

25 sible by appropriate placement of reinforcing fibers in 
the panels of the device. As shown in Figure 9, the 
box-like structure of a typical unit load carrying de- 
vice is shown and generally designated 1 50. Although 
the specific configuration for the device 150 shown in 

30 Figure 9 is a box, it is to be appreciated that the struc- 
ture discussed here can be easily modified for adap- 
tation to various configurations of devices. The con- 
cept remains the same. 

In Figure 9, the device 150 includes panels 152, 

35 154 and 156. A joint 158 is established between the 
panels 152 and 154, a joint 160 is established be- 
tween the panels 154 and 156, and a joint 162 is es- 
tablished between the panels 156 and 152. The inter- 
section of the joints 158, 160 and 162 creates a cor- 

40 ner164. 

To reinforce the device 150, a wrapping material 
such as SPECTRA manufactured by Allied Signal is 
used. Typically, materials of this type include contin- 
uous fibers which are aligned in parallel to extend un- 

45 interrupted throughout the length of the material. 
Consequently, the added strength imparted to the 
material by the fibers gives the material superior ten- 
sile strength in a direction along the length of the ma- 
terial. 

so As shown in Figure 9, a first plurality of fibers 166 

are aligned in the panel 152 and oriented to extend 
across the joint 158 for continued alignment in panel 
1 54. As so attached the first plurality of fibers 1 66 are 
oriented substantially perpendicular to the joint 158. 

55 Also, a second plurality of fibers 1 68 are aligned sub- 
stantially perpendicular to the first plurality of fibers 
166 on panel 152 and are oriented to extend across 
the ioint 162 for continued alianment in Danel 156. In 
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a manner similar to the alignment of first plurality of 
fibers 166 to the joint 158, the second plurality of fib- 
ers 1 68 ace oriented substantially perpendicular to the 
joint 162. A third plurality of fibers 170 are also pro- 
vided. This time, the third plurality of fibers 170 are 5 
aligned substantially perpendicular to the fibers 168 
on panel 156 to extend across joint 160. Similar to fib- 
ers 166 and 168, the fibers 170 are oriented substan- 
tially perpendicular to the joint 1 60 over which it pass- 
es. In this manner, the fibers 166, 168 and 170 are in- 10 
terwoven to be positioned across the joints 158, 160 
and 162 to give added reinforcement to the device 
150 in the event there is an explosion inside the de- 
vice 150. 

While the particular hardened unit load carrying is 
device as herein shown and disclosed in detail is fully 
capable of obtaining the objects and providing the ad- 
vantages herein before stated, it is to be understood 
that it is merely illustrative of the presently preferred 
embodiments of the invention and that no limitations 20 
are intended to the details of the construction or de- 
sign herein shown other than as defined in the ap- 
pended claims. 

25 

Claims 

1. A hardened unit load carrying device having a 
compartment for enclosing the load which com- 
prises: 30 

a plurality of panels, including a 
first said panel and a second said panel being 
joined to establish a joint therebetween; and 

a first plurality of substantially par- 
allel fibers, said first fiber being integral to said 35 
first panel and to said second panel with said par- 
allel fibers oriented substantially perpendicular to 
said joint therebetween to resist rupturing of said 
joint in response to an explosion in said compart- 
ment. 40 

2. A device as recited in claim 1 wherein a third said 
panel is joined with said first panel to establish a 
joint therebetween, and said third panel is joined 
with said second panel to establish a joint there- 45 
between to form a corner for said device, and 
said device further comprises: 

a second plurality of substantially 
parallel fibers, said second fiber being integral to 
said second panel and said third panel with said so 



parallel fibers oriented substantially perpendicu- 
lar to said joint therebetween; and 

a third plurality of substantially par- 
allel fibers, said third fibers being integral to said 
third panel and to said first panel with said paral- 
lel fibers oriented substantially perpendicular to 
said joint therebetween to resist rupturing of said 
corner in resoonse to an exolosion in said com- 



partment 

3. A device according to claim 1 or 2 wherein said 
compartment is formed with an opening and said 
device further comprises: 

a door having an edge; 
a rail formed on said door along a 
portion of said edge; 

a cradle bordering said opening; 

and 

a slit formed in said cradle for slid- 
ably receiving said door therethrough to position 
at least part of said rail in said cradle when said 
door covers said opening to enclose said load in 
said compartment, and to position said rail for en- 
gagement with said cradle in response to an ex- 
plosive blast within said compartment to resist 
rupturing said device. 

4, A hardened unit load carrying device having a 
compartment for enclosing the load which com- 
prises: 

a box like container having a front 
opening, said container being formed by a top 
panel and a bottom panel, with said top panel be- 
ing held at a distance from said bottom panel by 
a rear panel and a pair of opposed side panels, 
said top panel forming a plurality of joints respec- 
tively with said rear panel and said side panels, 
said bottom panel forming a plurality of joints re- 
spectively with said rear panel and said side pan- 
els, and said rear panel forming joints with each 
said side panels; 

a first plurality of substantially par- 
allel fibers, said first fibers being integral to said 
side panels and said rear panel with said parallel 
fibers oriented substantially perpendicular to and 
extending over said joints therebetween; 

a second plurality of substantially 
parallel fibers, said second fibers being integral 
to said top panel, said rear panel, and said bottom 
panel with said parallel fibers oriented substan- 
tially perpendicular to and extending over said 
joints therebetween; and 

a third plurality of substantially par- 
allel fibers, said third fibers being integral to said 
side panels, said top panel and said bottom panel 
with said parallel fibers oriented substantially 
perpendicular to and extending over said joints 
therebetween to resist rupturing of said joints be- 
tween said top panel, said bottom panel, said rear 
panel and said side panels in response to an ex- 
plosion in said compartment. 

55 5. A device as recited in claim 4 further comprising: 
a door having an edge; 

a rail formed on said door along a 
portion of said edge: 
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a cradle bordering said opening; part me nt to resist rupturing said device. 

and 

a slit formed in said cradle for slid- 
ably receiving said door therethrough to position 
at least part of said rail in said cradle when said 5 
door covers said front opening to enclose said 
load in said compartment, and to position said rail 
for engagement with said cradle in response to an 
explosive blast within said compartment to resist 
rupturing said device. 10 

6. A method for manufacturing a hardened unit load 
carrying device shaped as a box like container 
having a front opening, said container being 
formed by a top panel and a bottom panel, with 15 
said top panel being held at a distance from said 
bottom panel by a rear panel and a pair of op- 
posed side panels, said top panel forming respec- 
tive joints with said rear panel and said side pan- 
els, said bottom panel forming respective joints 20 
with said rear panel and said side panels, and 

said rear panel forming respective joints with 
each said side panels which comprises the steps 
of; 

including a first plurality of substan- 25 
tially parallel fibers in said side panels and said 
rear panel with said first parallel fibers oriented 
substantially perpendicular to and extending over 
said joints therebetween; 

including a second plurality of sub- 30 
stantially parallel fibers in said top panel, said 
rear panel, and said bottom panel with said sec- 
ond parallel fibers oriented substantially perpen- 
dicular to and extending over said joints there- 
between; and 35 

including a third plurality of sub- 
stantially parallel fibers in said side panels, said 
top panel and said bottom panel with said third 
parallel fibers oriented substantially perpendicu- 
lar to and extending over said joints therebetw- 40 
een to resist rupturing of said joints between said 
top panel, said bottom panel, said rear panel and 
said side panels in response to an explosion in 
said compartment 

45 

7. A method for manufacturing a device as recited 
in claim 6 further comprising the steps of: 

providing a door having an edge 
with a rail formed on said door along a portion of 
said edge; so 

forming said top panel with a cradle 
bordering said opening with said cradle having a 
slit for slidably receiving said door therethrough to 
position at least part of said rail in said cradle 
when said door covers said front opening to en- 55 
close said load in said compartment, and to pos- 
ition said rail for engagement with said cradle in 
response to an explosive blast within said com- 
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